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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform pre-format 
recording with high reliability by magnetizing a 
ferromagnetic film pattern formed on a master 
information carrier always in the direction vertical to 
the tracks scanned by a tracking head for magnetic 
recording and reproducing. 

SOLUTION: On a surface opposed to a master 
information carrier 62, a permanent magnet 66 is formed 
so that one of the sides has a same circular arc as 
scanning tracks of a magnetic head for magnetic 
recording and reproducing. Further, the permanent 
magnet 66 is magnetized in the direction parallel to the 
surface opposed to the master information carrier 62 and 
always vertical to the circular arc formed side. After 
closely sticking the master information carrier 62 and a 
hard disk 61 to each other, a pre-format information 
signal corresponding to the rugged form formed on the 
surface of master information carrier 62 is recorded on 
a hard disk 61 by magnetizing a ferromagnetic thin film 
of a convex part of the master information carrier 62 by 



the permanent magnet 66. 
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C2) 

1 

m v> x mm v x * - tc $ it i»es*««:« 

c: tic J: 0, tfrE3*fi*14»R'< 
£ ^ x * - {&«ffi$tSEfi»ffi-C& o X . 
«E»W£«®0««^v KjW»E&«E«tt#3&iB* ID 

£ tiT^S d A: t iTS ^x * -tit«fi&«Efi» 

So 

[si** 2] «fiEfiaE#en*p^a^, «rfER8DLttit(c}& 
t-t*m*« 1 icsa«ov^^-wa««Eia3Siao 

m-t&&2t>m& t ^y kt*9. -?-^ip^^rS]d s , «te 

+ ^«Oft**|Pl'C*iC £ ^fttS^S 1 UE 
[0 0 0 1 ] 

[0 0 0 2 ] 

ft»tofc«*E»S££ia^*&^- Kf^^ 
K7>f -:/<Z>$fr»Ki3v»Tli, ■*"T»ciS|H»apffi3& , 3 G b 
i t/in l (4. 65Mb i t/mm 2 ) 
SM$« a p{fc£*xTi3lK EE»#S**1 0 

Gb i t/i n J (1 5. 5Mb i t/mm 2 ) CO^M 

*t& 0 40 
[0 0 0 3 ] COJ: J 5 4BIB«*a'fb*Wfi6t«ofett 

> ^ — 7 jc — < xottJBOffii± J ^/ , c- •> -v juvx,-K>x^ 
0»«4«4g-fc31**om3aic J: *iS_E«»«<^_±**. 

<7>iaj±«>±$:«Bfc«:oT^&o c:*U*. fi£*OSI*S! 

«9i«^y Ktcjt^rs^m*i&tt^iis*»tcffi*ifc«^ 



WBa¥ 1 1 - 2 7 3 0 6 9 
2 

tc#i^ i£v>J|9#lcWU F77^e7f«r^n> 
[ 0 0 0 4 ] fi**^? Kri*£eo J: o h ^ y ^ «riE 

*'SW* B*l£fflift*^B, Vol.20. No. 3. d.771. 

( 1 9 9 6 ) J (c|?*HfcrtS:0*B8^£ftT^*o 

n y ^«-§-<*a*E«$n*r«tt ry; 

- *Uc J: 19 , Sift's? KH. -5fecoWP^-CC: ttb<o£^r 

[0 0 0 5] ±|Blfc h9 7^>^fflt-^f-t, T K 

(dt. iE*«: h7^^ffie***U9P* f gi*^aSo CTx. 
tf. rtMfr. Hfc : > * • -9- - H D I tt*<D3Ktt t m 
I, B*:j6ffla«^»9 3®ffifSS^*fl-, 93-5, dd.3 
5 ( 1 9 9 6) J ^^^^7tl*l^tci:^l£. 

h IB^^fi 1 UtCit), b ^ ^ 

[0 0 0 6] L^L, #fflO^-s3? h "9 y ^EfilS®*: 
fflv^ K5 r^tc^a^^f KfcH^r<7>a$C^y Ktc J: 

oTyj7*-7!y hE«*ffda*^tt«f*cii, j^-r 

[0 0 0 7] ^ 1 tc, fifth's ^ KU J: &E4ili. 
Cl^7 K t ^^Eli^# t *g ft 6<j ^ ^ii Ci:^^ ^ - 

v*. ©SC^y K4:*S*tctfl:ia«iJ«L4:***bE««:?T-5± 



C3) 
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[0008] z<ni&m\t s t&^mmn±$tn<D b ? y ? 

? y * lktt*mtwir & z t lciP;LT\ rFOMCior 

[00091 x?mmt&&it<DMftte 
r4tr^>, ^>;7*-v7 hjefi»:St-&B*iig^*i< 

[0 0 10] »2i:, Kfcffi«EB«Mt#fcOH 
cox-^— >>i>\ fiftf^* K^^S^-^Mi: 20 

[0 0 1 1] KKJ:&iE«i»i, &*i»\zm^ 

$>htnt>* mm** y Wik®Lm#-^2 2<Dm&mn 30 

[0012] ±E2oopgHjaii, ^r*t<>. IB^h^ 

K^ffiffifcttttl LTv^ 0 £<ofca£>. -fr-sKfliia 40 

^■y Ytfb ? y ? ±.&JEmiZj£&Ltzt ^OS/NitlC 
d t /JltTM4& < , fiS^y K#h7 y * Zfttt 

^W-t^^^t^W^io tot, ±fe<7> 
[0 0 13] ±^<OX 7 fcffifit^y FKJ:*^ 7 50 
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4 

-?y hE»U*3tt4 2 ocofiem* =Sr«¥3t-r&fe^. 

«*§fru3gjs$ #iA:a«att»R-'< * - > c: 

Sr«8«;E«a*ic|H»+*a*^WIi¥8 - 19 18 8 

hE»i**UJ:*U** ta»«#^S/Nit, >f > * 
- -7 x-^Mf<7)t(7)lI141^i«t * i £ * < , 

[0014] t Z^X, — ffctofc^- Kf^X^ Kv^f 
to H2 liffift^y K*«ffi«7 r -f t#iaji-ilS^45 

*mo#-^2 2 j3iy f t»»iaiJK-jv 2 3 3&*&a:ageS8^ 

y K, f¥^*^2 1 , T»v-Ji/ K2 4 ^ibfllft^iiT 

P^tci5U^T, T^v-iU K24, H^^ : ?-2 1 . ffiftflQ 
^-;V2 3, ai»ffl|sK-^2 2 0«H*|fil4r ^? 

*a*fn]J tt«ts. 
[0 0 15] ST, «SE«^y KM«f^^±t h7 
y ^ V^j^^-t^l^. IE 1 K^-t<fc o K^-X^ 
>va > 1 3Cli^/:I^A 7 Kl 1 14. 
>f ;v^e-^ 1 5 ('io t, g]l ti^f— *J^^1 

<^IeI^l 8*Wi:tSR»'C*!?, ^EB&. nS&LtO 

xm2 uia«$nTt*4 if* h 3 i a> 

9 , ^ K^r -V- *7 ^iSTfnJ-t^^^a^^ Kl 1 <D b 

[0 0 16] ftoT. ±E^^^-«llfi#S:ffl^fe 

«btC!4, 7*'J7^-77 hO|BaiP#tZ. VX^-IWffim 

^y Y*r*y7&15&ltm-'lz&&* J >\z-t2>Zt 

I&M4, IdE^T'^ X^±OiTO h ^ y ? izte^Xt*, 
^y Kco b 9 y ^ > rM&XfalznLXISizmUlzKZ 

ioTS4t^^ m^y b'te^y K^iry^fi^lR] 
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& o 
10 0 17 1 

iSkma>*m&L*>> t-tzmm} -f*)?*- 
s^or aattsa u l * fittif. £ ep ad-*- & # s 

[00 I 8 ] a*l£*i::fctt-&±E!M5«:# 
Z>± i iz-t&z t \zX 0 , IItt«)Sv^'j7*-7y 

hSBS^ff^ - £^&*^**-ffi«ra«E«se* 

[0 0 19] 

EStttti: &IFep4P¥K*ffl^T«rE^x 
* - 1filS#:i: $ *i Jfc meS^ffitt^JR^ < ^ - > SrfiS 
fl: J: *k *|BS*®tt*H/^->H*fB6-t 

sw««^*i»iaffi*g5ia«*uflBa-ts^^ ^ -ram 
«$ce»S®-c*ot. «rfE«*ep*p^Sfi, irEffi^ 

l»E««E»«fr*tg £ h 7**^**1" SR<9R« 

[0 0 2 0] 3^*fl*«t::J:»K fit«R««#fcE»S 
fL4 , / , J7*-'77 h If *«-?-<3!>E« tf y h o«^k*r&i 

[0 0 2 1 ] ifc, ^iOMCUv^ ^-IWSlfiS 
^ES$H@li, tJEttJ^eiin^a**, HfrERa&fLatUte 

<03S«a*|fti*«, «fE*^«wisfe»*I«]-c**^i:3&*ff* 

[0 0 2 2 ] 4 it, HirEK^ePim^MK*** t^RMl 

&i£t, < t i>~nv> wjmtt * i? jg ti fz =? * >v 

[0 0 2 3 ] v*-f *U0*KU43V*T 6 , «£CE««#K 
tt*E»»£R1B*>Jfc*^? K^h7 7^> 
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7M&*?fo «w+^>*^tb*=S:f#ic cots &t"J 
[ 0 0 2 4 ] 

* * - ffiftfii&EfiS S £ * -f Br S El "C * £ 0 
[ 0 0 2 5] iei^tJ:^:, T 7 7 > V 6 3 KldL 
*<3**UR»OIHIi»6 3 atf*»j£$*vC*S *9 . tHinTr 6 
10 3 a fcl±R3&«0Wfgi« 6 7 3&*B®3*tT</** 0 Wtt«6 

7 <?>_buii^- Kf-fx^ei **E®$ nr*3 f) . ^~ 

Kf*>f X^61 CO ±U *-flgfRtfl#:6 2**E1S$ 

tiT^& 0 A-Kf^^6 1 t 6 7 KldU *<Z> 

+ 't^r**i-Tft**ML6 1 a, 6 7 a ri**B83 *LTU» 
-60 T77>v6 3 4>*'kSJUIi, ^- Kf'f^^ 6 1 
*>*'CrfL6 1 a £3¥te1£6 7<7)*<l>?L6 7 a Clllt 
h 6 8rt f »«$*LTi3 0 „ mfiP* h 6 8 <Dffi 
»ec(*SP«:S1B6 9*«8lf§*iTv^o t^f 6 9 * 

t~?x*-mmm&6 2 ^ $r^-tc^^^-s^ fc*«-c 

- --C, T77>^63i:±77>^64i:f^ 
h 6 5 U J: oTH5££ tiT^&o H 6 Ki3V> 

6 6 \tjk^mfi*^L, z<D?kxmft 6 6 zm^x 
^- Kf^^ 6 n;7' i ;7*-v7 hw««-5f-a*E» 

[0 0 2 61 H4 tz^-fJ: d -7X^-Mi#6 2 

[0 0 2 7 ] ^Ttc, ±E^J: 1 4W««-?-U*rE6Lfc 
^i!ifj:J ; 7^M^Ii:, C .o^^-ib-*, 

m&LLtzft. K7 >r x 7 f v^fiaotiaflw 

50 ^«tt, ^^-->^tfc», Co*^<bft4Sft» 
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[ 0 0 2 8 ] ft, *-te&*s#<O^Mt-Q0tLbI^£ 
+ & * ft! 4 - ft <b co * * c KR 5e $ ft & go "C I * 4r 

v>T, XI*«^PXUJ:or«j|ffl4l!a£bBtt ! S:ia:»3K* 

Ji§H-£:fr&fc, 9 U V^&t:fS£5££ft£*>C0T-|4 

[0 0 2 9 ] -7X^-fllfafi#6 2coD3£!iJgtttOCifflSa 
I^MtS 5fiffitt3»JR*r » li C o K BBSS S ft *> CO f 

i±4 < , 

cofawjajK*ffi^*svwiirj:v^ 0 #tc 200 o^ 

a*T**fci/»#^tf** -S2:#j6Cfi, 0. 8 f^7 

JaJLJt. BFiLOii. 0^^7J2l±cofifDfla«*jK«:^r 
+ h ffitt # » a* ffl v ft & 0 

[0 0 3 0 1 -?7,?-mmm&6 2^^^tzm^ 

6 1 fc^U 7 * -t* htif««^*fEllW^fclBLT 
(4, £b®c0SWKtt»K«:iS-ffc$^-4*|fi]t, 

>fr|p] t a&f?*** & o 

[0 0 3 1 ] H 7 I*, B 6 tov* * — W4ftS«Ce<»SSe « 

«-|E»-*"-&fc*tcffiv^tti>kXffi5 6 6 CO. 

6 b a*. «E*;ie»s^«ecoffi«^ ^kof^-^^ 

<0^i&;£frl4, 77cA^S6 6Ci3tt&*£P6 6 al^t 

21 6 6 bt:WLTf(;ili:^oTv^ 0 -cOyjcAiSS 
66*^a:ti:J:»), * 6 2 cofl« 
coafiaift3«E]Kli, ^TOh7^»:iJv»T, 

^*iacofia^^ kco **>^5£aiE#iRj*ga:fc* 
iniu«rtb3ft*. i-4*>^tt«ssan^s6©coa*^y 
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<£> o 

[ 0 0 3 2 ] friz, ^X*-ffi«t§fl^::BjSSft3fclH]fl 
•T-f KfBfi1-&3WfiKov»T . IU6, 137, H8£ 

[0 0 3 3 ] **»coJgffi 1 Uisv»Tli, B6»:?tJ: 
1W$R*§ftc6 2 t £ <biC^- FtM 6 1 

■ttZZ t IZ X , IH]iOi3gttlC#B5 Lfc-ru 7 7 h 

tiWHB-J§-*^- Kf-f 6 1 fcSE»"*-&o WTi:, SB 

[0034] i-f . ms^-tx iiz^ j^xm^s 1 * 

/n- K-f * 6 1 teJS^Itfctt!K"C, H8l-i3V^r — 
^M^t^- K-f^f^^ 6 1 CO*. Mill 8 2 ^lal^# 

20 it), A-Kf>fX^6 1 W8ftuu< (*ai5a 
<b) o *A«&;H8 i cof^ii, t-^^-^^hhM 

•f-«riS«i"£l^(C«ffl-t-**AfiaH 66^ CC&Zo 
ttz* 8 1 t7)^fk^r&] 8 2 6 6 CD 

m-fh^f6]6 6 a tffl — t^ot (> , i^-CaboT^) iw 0 
^^SfecoB^ 1 (c^v^rti, IJifilHtv^, friz. 
WetZTF-fXo T77W6 3 tr^14^6 7 , ^~ 
Kf-fX^e 1 . -7X^-1W#e^6 2 =S:JtMStcS^ 

6- o ^ ^-1f^*fl#6 2 coiai!]i3BttA*BJS:$*tTv^ 

30 [0 0 3 5 ] f LT, ^«8t6 9 =Sr^i&$^^> 0 -tt 
(C <£ 0 , ^- hV^^ 6 1 co**fe?L6 1 a tWfeWL6 
7co4"^L6 7 a *ji LT ^ 6 2**«3I 
v^^-«*©#6 2C0**at3*«£Ea«ftffl-r 
s 0 ico«lB"e»*, -r^^-^ate^6 2co**«ftar 

H*co*»tt«r|o]±$-e-afci6K, **»coBS8l Ki3 
V>T»4, 177^^64 ^-««fi#6 2 co±® 

JHJ»a^»H3r, ±y 7 > i? 6 4 tT 7 ? > i? 6 3 t * 
40 ^F 6 5 4:fflv»tHgtSJ:^:Lfco c:co^^. 

h 6 5C9»«6#Jt h^*W»i-&-t^i»?, K 

7- ^X^6 1 -W*S#6 2 fcd*a«0UE*e 

6 2 t¥truiHi<K$-fr-&c tizx *) . ^ -m$im& 

6 2 ic *£P*n-*-&o ^ - 

fl|«S#:6 2codb^co»«ttWJ!ftd*i»^fc$H, Hfif^ 

6 1 (c|B^$ns 0 
50 [0 0 3 6 1 WJbcOA ^ t:, **JSco»JB 1 UJ3V*T 
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[ 0 0 3 7 ] {^m<omm2) mi o\t^§tm<onm<o io 
® is 2 ti ^ & t x * - mfR&aeasg e * ^ -r tsra m 

[ 0 0 3 8 ] HIl OlZTjk-fXiK^ T77>^1 0 3 K 

14. *0> + *KR»<-OIHIBr 1 0 3 atf'^KSft-Cia 9 . 
IHim 1 0 3 a 6C»4R^Wtt«l 0 7^f^HTV^ 
*o »tt« 10 7 <7)±K(4/n- Ff^^iOl 
Ztir&t) , /N-KfOM0 1 0D±H*4-rx 
ffi*S#l 0 2^@E®£*iTU>& 0 ^-Ff^MOl 
tWtttEl 0 7 1CI4, ZW'bUKttL-etif'blLl 0 
la. 1 0 7 ai'JB^tLTV^o T75>5^1 0 3^) 20 
*-kSBKI4, v\- Kf -f X^lOl <Z>*'ML lOlai: 
»tt« 1 0 7 04--WL1 0 7a t:iILTSffi^^ h 1 

0 8:d*«tt3*tTi5!K h 1 0 8^*»Uf4^ 

1 0 9^8*?*iTi/^ 0 #ftSS 1 0 9 

^M01 o*Ffij(c^e|-f^- t&X%2> 0 £tz. 

o 2<o±mmi»m\*±y j 7>y i o 4 

1 0 1 t vX*-matStel 0 2 £ ££}-^3g£-ti:& 

1 04tlt *> M 0 5 J: oTH5£3*LTv>So 

15, 1] 1 0 *cj3i/>T, 10 6li*2^)««^7K"C* 
■K C<^i 2 OI^a K 1 0 6 ^fflv^T a- Kf-f ^ 

[0039] m 9 Hft«t 9 ^*?-MW=ffi*S#l 0 

B»oft#e!i4. in 5 t^-r j: 1 \z±Kmm^mm 1 1 
^*-c*£ 0 i©i 0 4naQjBWi4, ±iB3UfcoKSs 1 40 

^7X^(7)^®^, C o^^^i&MjSttWlBI*^^ 
*;> * V >^i:J:otML, fcflAtf? * h l ) V 

7>f &<D «fc $ & U-Hfif- AXlJm^tT- A £ffiv* 

fc*rv?5y 4&mz "iorW* mr^s* • m«L 
[ 0 0 4 o] -?x?-mmmit9 2 ukjks*. Arenas 
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1 0 li:7"'J7*-7y bW«HH^*lB»"*"aKI6LT 

:^Mt*& 0 ^ K^* ? 7 p ft*iaU4E» 

h y y * > STM&lf&l tmUX&Z 
OT\ Qg8coifi«tt»R*ffl[<k^-fr*#|fiII4, E»»& 

[ 0 0 4 1 ] HI 1 14, 01O^)-7X^ -«aa«E« 

xz/m^mm o 9 (4^b&lt^^ 0 -/u 7 h 

10 6(4, ^;H0 6d^Il^tiO^^3r* 
#1 0 6 a , 45 J:TO3 7^1 0 6bt ZttftZ-tt 
7^^1060 fcJgjSLfcfcOTfc&o 3>f jh 0 

6 d KmSfctEPlral"* CiHiot, ^-;^106c 
H14. ££P 1 0 6 eXTjk-rXo «83 7## 1 0 6 
a*f>i«37*#l 0 6 b Ulfij^&M 0 6 e **56 

7 7*1 0 6 0 K3&£^-£&J^O;£|ti]*^x.££ 

So ^^loec <oBm±, o 
y*>yM&$kmtmtPi^z%^x^z>o ztz^ 

37^106a, 1 0 6 b<9. -*X?-ffimm'fcl 0 

ffl««^7 ko h 7 y *>^*aiE«i5it i^traau^o 

& 0 ^I2^a 7 Fl 0 6 £fflv>£,r tt:i»), 
0 2 0Ci»05SttttW]KI4, £T?> 

[0 0 4 2 ] ^(l. ^X^-fl|«e#:K3K«;$it3tGDa 

t*^ X^ USHS"f S^flStCov^T, HI 0, II K @ 
1 2 £fflv*Tgfcl?B-t&o 

[0 0 4 3 ] * j6J6^3B!B 2 tc&v^T (4, II l o tc^-r 

^-iwata^i o 2 1 *mmz*t, ^f>t:A-Kfo 

^ 1 0 1 t 77^ ^ -Wmm& 1 0 2 <h ^WtfjCE^ ^ 

^>c -com. f&2^flft«^3r Fl 0 6 

0 2 U^^n^00£h^^^->O£b^ 

L^7 J 'J7t-77 Hft$ifS^-£^- Ff^XMOl 
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[0044] tr> mi 2 iztt;-? x m 2 

U ^^121b KtM ^M01 Kifficnt 

^c^cSg-C. Ml 1 2 tC;fcv>T-.£S!m-C75-f-^- KtM X 
^10 1 <7>*4>«i 1 2 2 *®m$At IT, ^- K-f 4 * 
? 1 0 1 <t¥frKIIi&2-££C t KX 19 , ^- Kf-f x 

* 1 0 1 £^&!>fiMbL*t7£< (*M91£Mfc) o ft. -Ofj§ 
£\ 2 Oj&^y K12 1 tCftAT. 118 lZ7rs-t£ 7 
^?1(AI5 8 1 ^TU^o »20tt^7 Kl 2 

«fflt*»2^B«^7 Kl 0 6 tWl *tz* 
#2 <J5l«St^y Kl 2 1 <0^f * y -/l 2 1 b 

**»<Z>3gffi2 Kfc^TIi, flt^lfiifc LTi^o ft, ^ 
t?^121 b n^;n 2 1 

»U«ffl + &*2 K 1 0 6 i:*»$nfc3>f 

jvtcepjtin-f &m$i£<Dfa£ £ , 3>f;n 2 i a nMni-* 
S«<0IfiJ* fcJ±, Lfco H 1 0 U^-TJ: 

? tc, T77>'^1 0 3 CC 10 7, ^- K-7*-f X 

* 1 0 1 ^IfCl^a^o * 1 0 2 
£l»tta*BJ&£*tTV**®fc^- KrM 1 0 1 t** 

[ 0 0 4 5 ] fit, JWSCSfil 0 9 Srte»'$*So - 
*iU<fc <9 % /x- Kf 1 0 1 O^^L 1 0 1 a fcW 

0 7 ©*4MFLl 0 7a eU7X^-fflHHi# 
1 0 2rt*«ft5l3*i, ^X^-1W^©#1 0 2©fA»»: 

0 2 <0+*Stti£<O*3&*>x- Kf^^ 1 0 1 i-*«f L 

**Jfc03gffl2 U&V>TI±, i77>v'104^X^ 
-««iH#l 0 2 <9±®®*££$U*5H^ I77>yl 0 
4tT77>yl03i: *sK;U h 1 0 5 &ffli/>T©5£-t 
5J: 9 iz Lfc 0 ;ra>»#„ tKju- HO 5 0{$a6fttt 

* £C t\Z X ^-KfUMOltv^ 
*-lf$R*S#l 0 2 fca*aH0KE«SK,, P^tf^-lC 
*^f1-^>o ffcSUC, #2<0«ft«^y K 1 0 6 *> EI 1 0 

— jftC«ft« *• EHEi*"^ t Lt7^^-ffifffi#l 0 

0 2 tcK«IBBaEffli#*e|]liD+&o -titcj:0, 
•ffif«tH*l 0 2coQ^co?^f±^^-fb^^> IHhEhK 

^ioi iz&mzti&o 

[ 0 0 4 6 ] &±<DX n iz % ^M(Ofm2 1=45 v>"C 
li, *2W«^y K 1 0 6<0*>y ^US^t 



C70 WB8¥ 1 1 - 2 7 3 0 6 9 

12 

i/c^co. 8!t«fl5»W**ia«c*flj!$ix^ffi»Wd£fflfla 
KO h?y*>7fe&WL%LbS&mz&2>X 0 IZ L 
tv»4 0 dHlcJ: «K vX *-fl3$RI§#:i 0 2 <7)£,*&c7) 

[ 0 0 4 7 1 

SEfcff d »: t^ftSitfi* & i t o-c S 4 'J 7t 

IB 1 1 -#ttfc^-"K7*'f Kv^ycofl^i 
20 *fttc:^+±ffiBl 

[B2] Vt*4 A? nc*«$*trv^E 

[931 a- Kf ^ X^tcwB^^tLTv^fe^tf v h 
<omk1i&\li, A-Kf^^ K7^7t;Ii^tit^ 

B 

IB4 ] *»<?3JB!R l 

[i5i ^^^-fltas#^*BniK«;sinfc^v -7 
«:^-*-««;b 

[B 6 ] 3Stt<0JBJK 1 ^ -ffif««S«;iB» 

[B 7 ] %m<nmSi l ^*^&-^x ^-fit««a«E« 
[B 8 1 m 6 wa«B»«*«r«]«mk-*-**i5fe«>- 
[19] 2 C^S^X ^ -ffif«ffi#<0« 

40 [Hi 0] **03gJIS2 lc^Svx^-Wf«««:fE 

[Bin *jso3gs8 2ic^3&^^x^-ffi«e«:E 

1 1 ^- K*f >f x^(c*fi8$tLT(/^E«W^ffl«a« 
^ y K 

12.61,101 /n- Kf^f 
50 13 KHJ-X^> v 3 > 



C8) 

13 

14 * 66, 

15 *K>f X 3 >f JW*- * - 6 7. 

16 A-Kf-fX^ K7^f/g# 6 8. 

17 E»W^ffl«4C^y K«0 H^y^v^jfealEttii 6 9. 

1 8 &»&£.mm&.^v mmmm 
2 i s^*^ 

2 2 

2 3 mmm^-ru 

2 4 TS$V-;u K 

3 1 JE»tfy h 10 

4 1. 9 1 nt«fi*^»JoL>tIHl£i^^d<;$tL"C 



WB8¥ 11-273069 
14 



6 2. 102 

6 3. 103 

6 4. 104 

6 5. 105 



T 7 7 > V 
177 >V 



8 1 7jc^fiSH 
1 0 7 5¥1ft«t 

i o 8 m%y? v 

1 0 9 JftSCSffi 



6 1 a. 
6 3a. 
6 7 a. 
6 6 a. 
6 6b 
8 2 . 
1 0 6 



10 1a Kf-f X * 60^^?L 

10 3a T77 >^UKtte>*iTV/»&IH]?*r 
10 7a WteSO+'ML 
8 1 a 7XA«£H038®E;£[fi] 

1 2 2 Kf-f^^Ot^l 



2 <om%^ y K 

10 6a, 106b ^37^ 

106 c. 12 1b l2«A-;KO^t77' 

1 0 6 d , 121a n>OV 

i o 6 e ^r^y rg6-ecoa^<7)^ffi3 



[urn 



121 



IB3] 






[14] 





$JP$J¥ 1 1 - 2 7 3 0 6 9 



[15] 




imsi 



102 




1 1 - 2 7 3 0 6 



[El 7] 1110] 




1 1 - 2 7 3 0 6 9 



o2)$tm% sera f$m c7Z)§kw% n 



Searching PAJ 

y 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(1 1 )Publication number : 1 1 -273069 

(43)Date of publication of application : 08.10.1999 



G11B 5/86 



(21)Application number : 10-074670 



(22)Date of filing 



23.03.1998 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 



(72)lnventor 



MIYATA KEIZO 
ISHIDA TATSURO 
HAMADA TAIZO 
TOMA KIYOKAZU 
RIYOUNAI HIROSHI 



(54) MASTER INFORMATION MAGNETIC RECORDING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform pre-format 
recording with high reliability by magnetizing a 
ferromagnetic film pattern formed on a master SB 
information carrier always in the direction vertical to the ^ HB .*^ 
tracks scanned by a tracking head for magnetic 
recording and reproducing. 
SOLUTION: On a surface opposed to a master 
information carrier 62, a permanent magnet 66 is formed 
so that one of the sides has a same circular arc as 
scanning tracks of a magnetic head for magnetic 
recording and reproducing. Further, the permanent 
magnet 66 is magnetized in the direction parallel to the 
surface opposed to the master information carrier 62 and 
always vertical to the circular arc formed side. After 

closely sticking the master information carrier 62 and a hard disk 61 to each other, a pre- 
format information signal corresponding to the rugged form formed on the surface of master 
information carrier 62 is recorded on a hard disk 61 by magnetizing a ferromagnetic thin film 
of a convex part of the master information carrier 62 by the permanent magnet 66. 
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* NOTICES * L_ _ — * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the master information 
magnetic recording medium for using a master information carrier for the magnetic-recording medium 
used for the magnetic recorder and reproducing device of mass and high recording density, and 
recording a predetermined information signal on it beforehand. 
[0002] 

[Description of the Prior Art] Now, a magnetic recorder and reproducing device is in the inclination of a 
raise in recording density, in order to realize what is small mass, in the field of the hard disk drive which 
is a typical magnetic recorder and reproducing device, the equipment with which field recording density 
already exceeds 2 (4.65Mbit/mm2) 3 Gbit(s)/inch is commercialized, and, several years after, the 
progress which is technology with field recording density rapid like utilization of the equipment of 2 
(15.5Mbit/mm2) is predicted 10 Gbit(s)/inch will be accepted 

[0003] As a technical background such whose high recording density-ization was attained, improvement 
in the track recording density by the appearance of new signal-processing methods, such as 
improvement in the performance of a magnetic-recording medium and head disk interface and a partial 
response, is mentioned. However, in recent years, the upward tendency of track density far exceeds the 
upward tendency of track recording density, and has become the main factors of improvement in field 
recording density. Compared with the conventional induction-type magnetic head, a reproduction output 
performance depends this on the far excellent utilization of a magnetic-resistance-element type head. It 
is possible to have and reproduce a width-of-recording-track signal several micrometers or less for a 
high S/N ratio by utilization of a magnetic-resistance-element type head now. On the other hand, it is 
expected with improvement in the further future head performance in the near future that a track pitch 
arrives at a submicron field. 

[0004] In order for the magnetic head to scan such a narrow truck correctly and to reproduce a signal 
with a high S/N ratio, a role with the important tracking-servo technology of the magnetic head is 
played, the detailed content is indicated by "the high precision servo technology of the 
Yamaguchi:magnetic disk unit, the Magnetics Society of Japan, Vol.20, No.3, and p.771" (1996), 
concerning such tracking-servo technology According to this reference, by the present hard disk drive, 
the field (henceforth a "preformat record section") where it was made, 1 round, i.e., the angle, of a disk, 
andthe servo signal for tracking, the address information signal, the reproduction clock signal, etc. were 
recorded at intervals of the fixed angle into 360 degrees is prepared. Thereby, the magnetic head 
reproduces these signals at a fixed interval, checks a self position, and it can scan a truck top correctly, 
correcting the variation rate in the direction of a path of a magnetic disk if needed. 
[0005] Since preformat information signals, such as the above-mentioned servo signal for tracking and 
the above-mentioned address information signal, and a reproduction clock signal, turn into a reference 
signal for the magnetic head scanning a truck top correctly, exact truck positioning accuracy is required 
at the time of the record. For example, according to the content indicated by "Uematsu, otherpresent 
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condition [ of a mechanism servo and HDI technology ], view, and 93rd time [ of the Magnetics Society 
of Japan ] study group data, 93-5, and pp. 35" (1996) In the present hard disk drive, after incorporating a 
magnetic disk and the magnetic head in a drive, by the peculiar magnetic head incorporated in the drive 
using the servo-track recording device of exclusive use Record of the servo signal for tracking, an 
address information signal, a reproduction clock signal, etc. is performed. In this case, required truck 
positioning accuracy is realized by performing preformat record, carrying out position control of the 
peculiar magnetic head incorporated in the drive precisely with the external actuator equipped by the 
servo-track recording device. 

[0006] However, there were the following troubles in the Prior art which performs preformat record by 
the peculiar magnetic head incorporated in the drive using the servo-track recording device of exclusive 
use. 

[0007] By the above-mentioned method of recording, while carrying out position control of the 
magnetic head precisely using the servo-track recording device of exclusive use, since it is line record 
by relative movement with the magnetic head and a magnetic-recording medium fundamentally, 
preformat record takes [ 1st ] much time to the record by the magnetic head. Furthermore, since the 
servo-track recording device of exclusive use is quite expensive, the cost which preformat record takes 
becomes high. 

[0008] It is so serious that the track density of this technical problem of a magnetic recorder and 
reproducing device improves. In addition to the number of trucks of the direction of a path of a disk 
increasing, the time which preformat record takes also for the following reasons becomes long. That is, 
since high degree of accuracy is required of positioning of the magnetic head so that track density 
improves, you have to make small the angle interval which prepares the preformat record section which 
records information signals, such as a servo signal for tracking, in 1 round of a disk. Therefore, the 
amount of signals which should carry out preformat record will increase in a disk as the equipment of 
high recording density, and it will take much time to it. 

[0009] Moreover, although a magnetic-disk medium is in the inclination of minor-diameter-izing, it also 
still has much need over a major-diameter disk (3.5 inches and 5 inches). The amount of signals which 
should carry out preformat record increases, so that the record area of a disk is large. The time which 
preformat record takes has influenced greatly also about the cost performance of such a major-diameter 
disk. 

[0010] Since it originates in the spacing between the magnetic head and a magnetic-recording medium, 
and the nose-of-cam pole configuration of the magnetic head and a record magnetic field spreads [ 2nd ], 
the magnetization changes of a truck edge by which preformat record was carried out lack in steep 
nature. 

[001 1] Since the record by the magnetic head is dynamic line record by relative movement with the 
magnetic head and a magnetic-recording medium fundamentally, it cannot but form the spacing of a 
constant rate between the magnetic head and a magnetic-recording medium from a viewpoint of the 
interface performance between the magnetic head and a magnetic-recording medium. Moreover, since 
the present magnetic head is the structure of usually having two elements which bear record and 
reproduction separately as shown in drawing 2 , the width of face of the trailing-edge side pole 22 of a 
record gap is equivalent to recording track width of face, and the width of face of the first transition side 
pole 23 is large with several or more times of recording track width of face. 

[0012] The two above-mentioned troubles all become the factor which produces the breadth of a record 
magnetic field in a recording track edge. Consequently, the magnetization changes of a recording track 
edge by which preformat record was carried out lack in steep nature, or the problem of producing an 
elimination field on truck edge both sides arises. With the present tracking-servo technology, the 
position of the magnetic head is detected based on the variation of the reproduction output at the time of 
the magnetic head separating from it and scanning a truck. For this reason, it is required it not only 
excels in a S/N ratio when the magnetic head scans a truck top correctly like [ at the time of reproducing 
the data signal recorded between servo fields ], but that it should be steep, reproduction output variation, 
i.e., an off-track property, when the magnetic head separated from it and scans a truck. Therefore, if the 
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magnetization changes of a truck edge by which preformat record was carried out as mentioned above 
lack in steep nature, realization of the exact tracking-servo technology in future submicron truck record 
will become difficult. 

[0013] In order to solve two troubles in the preformat record by the above magnetic heads, The front 
face of a master information carrier where the ferromagnetic-thin-film pattern corresponding to a 
preformat information signal is formed in the front face of a base After making the front face of a 
magnetic-recording medium contact, the technology which records the magnetization pattern 
corresponding to a ferromagnetic-thin-film pattern on a magnetic-recording medium is proposed in the 
specification of Japanese Patent Application No. No. 191889 [ eight to ] by making the ferromagnetic- 
thin-film pattern formed in the master information carrier magnetize. According to this preformat record 
technology, good preformat record can be performed efficiently, without carrying out the sacrifice of 
other important performances, such as a S/N ratio of a record medium, and an interface performance. 
[0014] By the way, the composition of the peculiar magnetic head included in the general hard disk 
drive is shown in drawing 2 . Drawing 2 is a plan in the field where the magnetic head counters with a 
magnetic disk. As shown in drawing 2 , the magnetic head consists of a recording head which consists 
of the trailing-edge side pole 22 and the first transition side pole 23, a reproduction element 21, and a 
lower shield 24. Here, the magnetic head defines "the direction of head gap length", and a direction 
perpendicular to this for the direction of a laminating of the lower shield 24, the reproduction element 
21, the first transition side pole 23, and the trailing-edge side pole 22 as the "head gap cross direction" a 
magnetic disk and in the field where it counters. 

[0015] Now, in case the magnetic head carries out the tracking scan of the magnetic-disk top, as shown 
in drawing 1 , the magnetic head 1 1 carried in the head suspension 13 moves by the voice coil motor 15 
on the orbit shown with the alternate long and short dash line 17 shown in drawing 1 . This orbit of the 
head gap cross direction which is usually the radii centering on the axis of rotation 18 of a head actuator, 
and was defined as the tangential direction and the above in an outline and the arbitrary points on radii 
paying its attention is equal. Drawing 3 expands a part of recording track in a magnetic disk 12. 
Generally, the magnetization direction of the bit 3 1 currently recorded on the magnetic disk 12 is the 
direction of head gap length defined above, and is always perpendicular to the head gap cross direction, 
i.e., the tracking scanning direction of the magnetic head 11. 

[0016] Therefore, in order to make very effective preformat record technology using the above- 
mentioned master information carrier, it is desirable to make it the direction which makes the 
ferromagnetic-thin-film pattern formed in the master information carrier at the time of record of a 
preformat magnetize become the same as that of the direction of head gap length. That is, as for the 
direction which makes the aforementioned ferromagnetic thin film magnetize, in every truck on a 
magnetic disk, it is desirable to make it always become perpendicular to the tracking scanning direction 
of the magnetic head. It is because there is a possibility that the fall of a reproduction output cannot be 
caused and the tracking scan with the good magnetic head cannot be performed when the direction 
which makes the aforementioned ferromagnetic thin film magnetize is not the same as the direction of 
head gap length, although the magnetic head detects change of magnetization of the direction of head 
gap length, in case the preformat information signal recorded on the magnetic disk is reproduced by the 
magnetic head. 
[0017] 

[Problem(s) to be Solved by the Invention] That is, it has been an important technical problem in 
recording a preformat to use a means to impress the magnetic field corresponding to the radii orbit at the 
time of carrying out a tracking scan of the magnetic head. 

[0018] In case the ferromagnetic-thin-film pattern formed in the master information carrier makes 
magnetize, when it is made in order that this invention may solve the above-mentioned technical 
problem in the conventional technology, and making it the magnetization direction and the radii orbit at 
the time of the magnetic head provided in the magnetic recorder and reproducing device carrying out a 
tracking scan always become perpendicular, it aims at offering the master information magnetic 
recording medium which can perform reliable preformat record. 
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[0019] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the master information 
magnetic recording medium by the composition of this invention The master information carrier by 
which the ferromagnetic-thin-film pattern corresponding to an information signal was formed in the 
front face of a base, By sticking the magnetic-recording medium which has a ferromagnetic layer, and 
making the aforementioned ferromagnetic-thin-film pattern formed in the aforementioned master 
information carrier using the magnetic field impression means magnetize It is the master information 
magnetic recording medium which records the information signal corresponding to the aforementioned 
ferromagnetic-thin-film pattern on the aforementioned magnetic-recording medium, the aforementioned 
magnetic field impression means It is characterized by being constituted so that a magnetic field may be 
impressed in the direction of a normal of the aforementioned radii orbit in the arbitrary points on the 
radii orbit at the time of the magnetic head of the magnetic recorder and reproducing device equipped 
with the aforementioned magnetic-recording medium carrying out the tracking scan of the 
aforementioned magnetic-recording medium front face. 

[0020] Since the magnetization direction of the record bit of the preformat information signal recorded 
on a magnetic-recording medium can be made the same as that of the direction of head gap length of the 
magnetic head of a magnetic recorder and reproducing device by this composition, the preformat record 
of the magnetic head of a magnetic recorder and reproducing device which can obtain sufficient 
reproduction output to perform a tracking scan is attained. 

[0021] Moreover, the aforementioned magnetic field impression means is the cylindrical permanent 
magnet which has the center line which curved in accordance with the aforementioned radii orbit, and, 
as for the master information magnetic recording medium by the composition of this invention, it is 
desirable that the magnetization direction is the direction of a normal of the aforementioned center line. 
[0022] Moreover, it is the 2nd magnetic head which has the coil wound around the cylindrical magnetic 
substance of a couple with which the aforementioned magnetic impression means counters on both sides 
of the center line which curved in accordance with the aforementioned radii orbit, and one [ at least ] 
cylindrical magnetic substance, and it is desirable that the magnetization direction is the direction of a 
normal of the aforementioned center line. 

[0023] Also in which means, it is because the preformat record of the magnetic head of a magnetic 
recorder and reproducing device which can obtain sufficient reproduction output to perform a tracking 
scan is attained since the magnetization direction of the record bit of the preformat information signal 
recorded on a magnetic-recording medium can be made the same as that of the direction of head gap 
length. 
[0024] 

[Embodiments of the Invention] Hereafter, this invention is explained still more concretely using the 
gestalt of operation. 

(Gestalt 1 of operation) Drawing 6 is the cross section showing the master information magnetic 
recording medium concerning the gestalt 1 of operation of this invention. 

[0025] As shown in drawing 6 , circular hollow 63a is formed in the center at the lower flange 63, and 
the circular elastic plate 67 is arranged at hollow 63a. The hard disk 61 is arranged on the elastic plate 
67, and the master information carrier 62 is arranged on the hard disk 61 . Feed holes 61a and 67a are 
drilled in the core by the hard disk 61 and the elastic plate 67, respectively. It is open for free passage to 
feed-hole 61a of a hard disk 61, and feed-hole 67a of an elastic plate 67, the jet pipe 68 is connected to 
the core of the lower flange 63, and the edge of a jet pipe 68 is equipped with the exhaust 69. By starting 
the exhaust 69, the master information carrier 62 can be attracted in the direction of a hard disk 61. 
Moreover, the upper surface periphery section of the master information carrier 62 is pressed by the 
upper flange 64. Thereby, a hard disk 61 and the master information carrier 62 can be stuck uniformly. 
Here, the lower flange 63 and the upper flange 64 are being fixed with the bolt 65. In addition, in 
drawing 6 , 66 shows a permanent magnet and a preformat information signal is recorded on a hard disk 
61 using this permanent magnet 66. 

[0026] As shown in drawing 4 , the field 41 in which the shape of detailed toothing corresponding to the 
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preforarat information signal was formed is established in the front face of the master information 
carrier 62 at intervals of the predetermined angle. What expanded the field A which is a part of field 41 
sjxnvn in drawing 4 is shown in drawing 5 . As shown in drawing 5 , the shape of toothing 
Corresponding to the servo signal for tracking, an address information signal, and a reproduction clock 
signal is arranged in order by the truck circumferencial direction, and it is arranged in accordance with 
/ the tracking scanning orbit of the magnetic head of a magnetic recorder and reproducing device. In 
l^iddition, in drawing 5 , the portion which performed hatching serves as heights and the heights fron 
face is constituted by ferromagnetic materia l such as.Co. 

[0027] Below, how to form the shape of detailed toothing correspondin"gi:o'tlie above information 
signals in the front face of a master information carrier is explained. First, surface roughness forms the 
ferromagnetic thin film which becomes the front face of a glass substrate with flat nature it is fine and 
good from Co etc. by the sputtering method. Next, after exposing and developing a resist film, for 
example with the lithography technology using the laser beam or electron beam like the 
photolithography method, the shape of toothing is formed by dry etching etc. Or after forming and 
carrying out patterning of the resist film on the surface of a glass substrate, the shape of toothing can 
also be formed by the so-called lift-off method for forming the ferromagnetic thin film which consists of 
Co etc., and removing a resist film. 

[0028] In addition, the method of forming the shape of toothing in the front face of a master information 
carrier is not limited to these methods, and may form the shape of detailed toothing directly with 
machining, using laser, an electron beam, or an ion beam. Moreover, the method of forming a 
ferromagnetic thin film on the surface of a glass substrate is not limited to the sputtering method, either, 
and the general thin film formation method currently performed from the former, such as a vacuum 
deposition method, the ion plating method, CVD, and the galvanizing method, can be used. 
[0029] The ferromagnetic thin film material which constitutes the heights front face of the shape of 
toothing of the master information carrier 62 cannot be limited to Co, and cannot ask a hard magnetic 
material, a semi-hard magnetic material, and an elasticity magnetic material, but can use many kinds of 
magnetic materials. It is so good that the saturation magnetic flux density of a magnetic material is large 
in order to generate sufficient record magnetic field, without being based on the kind of magnetic- 
recording medium by which master information is recorded. Since sufficient record may be unable to be 
performed to the magnetic disk especially exceeding 2000 oersteds of high coercive force, or a flexible 
disk with the large thickness of a magnetic layer if saturation magnetic flux density will be 0.8 teslas or 
less, generally 0.8 teslas or more of magnetic materials which have saturation magnetic flux density 1.0 
teslas or more preferably are used. 

[0030] It is required to face to record a preformat information signal on the hard disk 61 which is a 
magnetic-recording medium, and to make in agreement the direction which makes the ferromagnetic 
thin film of heights magnetize, and the direction of head gap length of the magnetic head of a magnetic 
recorder and reproducing device by making the ferromagnetic thin film of the heights of the shape of 
toothing formed in the master information carrier 62 (master information pattern) magnetize. Since the 
outline and the direction of head gap length are perpendicular to the tracking scanning direction of the 
magnetic head of a magnetic recorder and reproducing device, it is necessary to make into the tracking 
scanning direction and perpendicular of the magnetic head of a magnetic recorder and reproducing 
device the direction which makes the ferromagnetic thin film of heights magnetize. 
[0031] Drawing 7 is the perspective diagram showing some master information magnetic recording 
media of drawing 6 . A jfet pipe 68 and the exhaust 69 are omitted. The field which counters the master 
information carrier 62 of the permanent magnet 66 used in order to record a preformat information 
signal is a sector-like, and the one-side 66b has become the same radii as the tracking scanning orbit of 
the magnetic head of a magnetic recorder and reproducing device. Moreover, as shown in arrow 66a in a 
permanent magnet 66, the magnetization direction of a permanent magnet 66 is parallel to the field 
which counters the master information carrier 62, and always perpendicular to side 66b. By using this 
permanent magnet 66, in all trucks, it is magnetized in the direction perpendicular to the tracking 
scanning direction of the magnetic head of a magnetic recorder and reproducing device, namely, the 
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ferromagnetic thin film of the heights of the master information carrier 62 is magnetized in the same 
direction as the direction of head gap length of the magnetic head of a magnetic recorder and 
reproducing device. 

[0032] Next, the information signal corresponding to the shape of toothing formed in the master 
information carrier is explained about the procedure recorded on the hard disk which is a magnetic- 
recording medium using drawing 6 , drawing 7 , and drawing 8 . 

[0033] In the gestalt 1 of this operation, as shown in drawing 6 , both are stuck extensively and 
uniformly by sticking a hard disk 61 and the master information carrier 62 using atmospheric pressure, 
and carrying out the pressure welding of a hard disk 61 and the master information carrier 62 
mechanically further. Then, the preformat information signal corresponding to the shape of toothing is 
recorded on a hard disk 61 by making the ferromagnetic thin film on the front face of heights of the 
toothing-like pattern formed in the master information carrier 62 magnetize using a permanent magnet 
66. Below, a record procedure is explained in detail. 

[0034] First, as shown in drawing 8 , the hard disk 61 is beforehand magnetized by setting the axis of 
rotation as the medial axis 82 of the hard disk 61 in which a permanent magnet 81 is shown with an 
alternate long and short dash line in drawing 8 in the state where it brought close to a hard disk 61, and 
rotating it in parallel with a hard disk 61 (initial magnetization). The configuration of a permanent 
magnet 81 is the same as the permanent magnet 66 used in case a preformat information signal is 
recorded. Moreover, even if the magnetization direction 82 of a permanent magnet 81 is the same as that 
of magnetization direction 66a of a permanent magnet 66, it may be reverse. In the gestalt 1 of this 
operation, it is considering as the opposite direction. Next, as shown in drawing 6 , an elastic plate 67, a 
hard disk 61, and the master information carrier 62 are put on the lower flange 63 in order. It is made for 
the field and hard disk 61 with which the shape of toothing of the master information carrier 62 is 
formed to contact. 

[0035] And the exhaust 69 is started, thereby — the center of a hard disk 61 -- a hole -- the master 
information carrier 62 is attracted through 61a and feed-hole 67a of an elastic plate 67, and atmospheric 
pressure acts on the center section of the master information carrier 62 In this state, near the center 
section of the master information carrier 62 has only stuck to the hard disk 61, and adhesion may 
become bad in the periphery section. In order to raise the adhesion of both in the periphery section, in 
the gestalt 1 of this operation, the upper flange 64 is put on the upper surface periphery section of the 
master information carrier 62, and the upper flange 64 and the lower flange 63 were fixed using the bolt 
65. In this case, by adjusting the bolting torque of a bolt 65, the pressure welding of a hard disk 61 and 
the master information carrier 62 is carried out appropriately, and both stick uniformly. A dc- 
energisation magnetic field is impressed to the master information carrier 62 by finally rotating it in 
parallel with the master information carrier 62, using as the center of rotation the alternate long and short 
dash line which shows a permanent magnet 66 to drawing 6 . Thereby, the ferromagnetic thin film of the 
heights of the master information carrier 62 is magnetized, and the preformat information signal 
corresponding to the shape of toothing is recorded on a hard disk 61 . 

[0036] As mentioned above, it is made for the direction of the magnetic field generated from a 
permanent magnet 66 to become the tracking scanning orbit and perpendicular of the magnetic head of a 
magnetic recorder and reproducing device in the gestalt 1 of this operation. Thereby, in case the 
ferromagnetic thin film of the heights of the master information carrier 62 is made to magnetize, the 
preformat record which the magnetization direction and the direction of head gap length of the magnetic 
head of a magnetic recorder and reproducing device can be made in agreement, consequently can obtain 
reproduction output with the sufficient magnetic head of a magnetic recorder and reproducing device to 
perform a tracking scan is attained. 

[0037] (Form 2 of operation) Drawing 10 is the cross section showing the master information magnetic 
recording medium concerning the form 2 of operation of this invention. 

[0038] As shown in drawing 10 , circular hollow 103a is formed in the center at the lower flange 103, 
and the circular elastic plate 107 is arranged at hollow 103a. The hard disk 101 is arranged on the elastic 
plate 107, and the master information carrier 102 is arranged on the hard disk 101. Feed holes 101a and 
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107a are drilled in the core by the hard disk 101 and the elastic plate 107, respectively. It is open for free 
passage to feed-hole 101a of a hard disk 101, and feed-hole 107a of an elastic plate 107, the jet pipe 108 
is connected to the core of the lower flange 103, and the edge of a jet pipe 108 is equipped with the 
exhaust 109. By starting the exhaust 109, the master information carrier 102 can be attracted in the 
direction of a hard disk 101 . Moreover, the upper surface periphery section of the master information 
carrier 102 is pressed by the upper flange 104. Thereby, a hard disk 101 and the master information 
carrier 102 can be stuck uniformly. Here, the lower flange 103 and the upper flange 104 are being fixed 
with the bolt 105. In addition, in drawing 10 , 106 is the 2nd magnetic head and a preformat information 
signal is recorded on a hard disk 101 using this 2nd magnetic head 106. 

[0039] As shown in drawing 9 , the field 91 in which the shape of detailed toothing corresponding to the 
preformat information signal was formed is established in the front face of the master information 
carrier 102 at intervals of the predetermined angle. The example of the shape of toothing currently 
formed in the field 91 is the same as the gestalt 1 of the above-mentioned implementation, as shown in 
drawing 5 . As the gestalt 1 of the above-mentioned implementation explained, the shape of such 
toothing is formed in the front face of a glass substrate with fine surface roughness and good flat nature 
by giving dry etching etc., after forming the ferromagnetic thin film which consists of Co etc. by the 
sputtering method, next exposing and developing a resist film with the lithography technology using the 
laser beam or electron beam like for example, the photolithography method. 
[0040] It faces recording a preformat information signal on the hard disk 101 which is a magnetic- 
recording medium by making the ferromagnetic thin film of the heights of the shape of toothing formed 
in the master information carrier 92 (master information pattern) magnetize. It is required to make in 
agreement the direction of head gap length of the magnetic head (it is hereafter called the magnetic head 
for record reproduction) provided in the magnetic recorder and reproducing device for reproducing the 
direction which makes the ferromagnetic thin film of heights magnetize, and the information signal 
recorded on the magnetic-recording medium. Since the outline and the direction of head gap length are 
perpendicular to the tracking scanning direction of the magnetic head for record reproduction, it is 
necessary to make into the tracking scanning direction and perpendicular of the magnetic head for 
record reproduction the direction which makes the ferromagnetic thin film of heights magnetize. 
[0041] Drawing 1 1 shows the perspective diagram showing some master information magnetic 
recording media of drawing 10 . A jet pipe 108 and the exhaust 109 are omitted. The 2nd magnetic head 
106 used in order to record a preformat information signal makes magnetic-core half object 106a which 
coil 106d possesses, and magnetic-core half object 106b counter, and forms gap 106c. By impressing 
current to coil 106d, in gap 106c, as arrow 106e shows, magnetic field 106e which goes to magnetic- 
core half object 106b from magnetic-core half object 106a occurs. The direction of the magnetic field 
generated in gap 106c is changeable by changing the sense of the current to impress. The configurations 
of gap 106c are the same radii as the tracking scanning orbit of the magnetic head for record 
reproduction in the field which counters the master information carrier 102. Moreover, the field which 
counters the master information carrier 102 of the magnetic-core half objects 106a and 106b is a sector- 
like, and one of them has become the same radii as the tracking scanning orbit of the magnetic head for 
record reproduction. Therefore, the direction of magnetic field 106e generated in gap 106c becomes 
always perpendicular to a tracking scanning orbit. By using this 2nd magnetic head 106, in all trucks, it 
is magnetized in the direction perpendicular to the tracking scanning direction of the magnetic head for 
record reproduction, namely, the ferromagnetic thin film of the heights of the master information carrier 
102 is magnetized in the same direction as the direction of head gap length of the magnetic head for 
record reproduction. 

[0042] Next, the information signal corresponding to the shape of toothing formed in the master 
information carrier is explained about the procedure recorded on the hard disk which is a magnetic- 
recording medium using drawing 10 , drawing 1 1 , and drawing 12 . 

[0043] In the gestalt 2 of this operation, as shown in drawing 10 , both are stuck extensively and 
uniformly by sticking a hard disk 101 and the master information carrier 102 using atmospheric 
pressure, and carrying out the pressure welding of a hard disk 101 and the master information carrier 
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102 mechanically further. Then, the preformat information signal corresponding to the shape of toothing 
is recorded on a hard disk 101 by making the ferromagnetic thin film of the heights of the toothing-like 
pattern formed in the master information carrier 102 magnetize using the 2nd magnetic head 106. 
Below, a record procedure is explained in detail. 

[0044] First, as shown in drawing 12 , the hard disk 101 is beforehand magnetized by impressing current 
to coil 121a provided in the 2nd magnetic head 121, setting the axis of rotation as the medial axis 122 of 
the hard disk 101 shown with an alternate long and short dash line in drawing 12 , and rotating it in 
parallel with a hard disk 101, where gap 121b is brought close to a hard disk 101 (initial magnetization). 
In addition, it may replace with the 2nd magnetic head 121 in this case, and the permanent magnet 81 as 
shown in drawing 8 may be used. The configuration of the 2nd magnetic head 121 is the same as the 2nd 
magnetic head 106 used in case a preformat information signal is recorded. Moreover, even if the sense 
of the magnetic field which gap 121b of the 2nd magnetic head 121 is made to generate is the same as 
the sense of the magnetic field at the time of recording a preformat information signal, it may be reverse. 
In the gestalt 2 of this operation, it is considering as the opposite direction. In addition, the sense of the 
magnetic field generated in gap 121b is decided by the sense of the current impressed to coil 121a. 
Therefore, with the gestalt 2 of this operation, the sense of the current impressed to the coil provided in 
the 2nd magnetic head 106 used in case a preformat information signal is recorded, and the sense of the 
current impressed to coil 121a were made into the opposite direction. Next, as shown in drawing 10 , an 
elastic plate 107 and a hard disk 101 are put on the lower flange 103 in order. It is made for the field and 
hard disk 101 with which the shape of toothing of the master information carrier 102 is formed to 
contact. 

[0045] And the exhaust 109 is started, thereby -- the center of a hard disk 101 - a hole - the master 
information carrier 102 is attracted through 101a and feed-hole 107a of an elastic plate 107, and 
atmospheric pressure acts on the center section of the master information carrier 102 In this state, near 
the center section of the master information carrier 102 has only stuck to the hard disk 101, and adhesion 
may become bad in the periphery section. In order to raise the adhesion of both in the periphery section, 
in the gestalt 2 of this operation, the upper flange 104 is put on the upper surface periphery section of the 
master information carrier 102, and the upper flange 104 and the lower flange 103 were fixed using the 
bolt 105. In this case, by adjusting the bolting torque of a bolt 105, the pressure welding of a hard disk 
101 and the master information carrier 102 is carried out appropriately, and both stick uniformly. A dc- 
energisation magnetic field is impressed to the master information carrier 102 by finally rotating it in 
parallel with the master information carrier 102, using as the center of rotation the alternate long and 
short dash line which shows the 2nd magnetic head 106 to drawing 10 . Thereby, the ferromagnetic thin 
film of the heights of the master information carrier 102 is magnetized, and the preformat information 
signal corresponding to the shape of toothing is recorded on a hard disk 101 . 

[0046] As mentioned above, it is made to become the tracking scanning orbit and perpendicular of the 
magnetic head for record reproduction provided in the magnetic recorder and reproducing device for the 
direction of the magnetic field generated about the gap of the 2nd magnetic head 106 reproducing the 
information signal recorded on the magnetic-recording medium in the form 2 of this operation. Thereby, 
in case the ferromagnetic thin film of the heights of the master information carrier 102 is made to 
magnetize, the preformat record which the magnetization direction and the direction of head gap length 
of the magnetic head for record reproduction can be made in agreement, consequently can obtain 
reproduction output with the sufficient magnetic head for record reproduction to perform a tracking scan 
is attained. 
[0047] 

[Effect of the Invention] Since it can be made the same as that of the direction of head gap length of the 
magnetic head provided in the magnetic recorder and reproducing device for reproducing the 
information signal recorded on the magnetic-recording medium in the magnetization direction of the 
record bit of the preformat information signal recorded on the magnetic-recording medium according to 
this invention as explained above, it becomes that the preformat record which can obtain reproduction 
output with the sufficient magnetic head for record reproduction to perform a tracking scan is possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the master information 
magnetic recording medium for using a master information carrier for the magnetic-recording medium 
used for the magnetic recorder and reproducing device of mass and high recording density, and 
recording a predetermined information signal on it beforehand. 



[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 2/13/03 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] That is, it has been an important technical problem in 
recording a preformat to use a means to impress the magnetic field corresponding to the radii orbit at the 
time of carrying out a tracking scan of the magnetic head. 

[0018] In case the ferromagnetic-thin-film pattern formed in the master information carrier makes 
magnetize, when it is made in order that this invention may solve the above-mentioned technical 
problem in the conventional technology, and making it the magnetization direction and the radii orbit at 
the time of the magnetic head provided in the magnetic recorder and reproducing device carrying out a 
tracking scan always become perpendicular, it aims at offering the master information magnetic 
recording medium which can perform reliable preformat record. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, in this invention, it can be made the same as that of the 
direction of head gap length of the magnetic head provided in the magnetic recorder and reproducing 
device for reproducing the information signal recorded on the magnetic-recording medium in the 
magnetization direction of the record bit of the preformat information signal recorded on the magnetic- 
recording medium. Therefore, the preformat record of the magnetic head for record reproduction which 
can obtain sufficient reproduction output to perform a tracking scan is attained. 
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MEANS 



[Means for Solving the Problem] In order to attain the aforementioned purpose, the master information 
magnetic recording medium by the composition of this invention The master information carrier by 
which the ferromagnetic-thin-film pattern corresponding to an information signal was formed in the 
front face of a base, By sticking the magnetic-recording medium which has a ferromagnetic layer, and 
making the aforementioned ferromagnetic-thin-film pattern formed in the aforementioned master 
information carrier using the magnetic field impression means magnetize It is the master information 
magnetic recording medium which records the information signal corresponding to the aforementioned 
ferromagnetic-thin-film pattern on the aforementioned magnetic-recording medium, the aforementioned 
magnetic field impression means It is characterized by being constituted so that a magnetic field may be 
impressed in the direction of a normal of the aforementioned radii orbit in the arbitrary points on the 
radii orbit at the time of the magnetic head of the magnetic recorder and reproducing device equipped 
with the aforementioned magnetic-recording medium carrying out the tracking scan of the 
aforementioned magnetic-recording medium front face. 

[0020] Since the magnetization direction of the record bit of the preformat information signal recorded 
on a magnetic-recording medium can be made the same as that of the direction of head gap length of the 
magnetic head of a magnetic recorder and reproducing device by this composition, the preformat record 
of the magnetic head of a magnetic recorder and reproducing device which can obtain sufficient 
reproduction output to perform a tracking scan is attained. 

[0021] Moreover, the aforementioned magnetic field impression means is the cylindrical permanent 
magnet which has the center line which curved in accordance with the aforementioned radii orbit, and, 
as for the master information magnetic recording medium by the composition of this invention, it is 
desirable that the magnetization direction is the direction of a normal of the aforementioned center line. 
[0022] Moreover, it is the 2nd magnetic head which has the coil wound around the cylindrical magnetic 
substance of a couple with which the aforementioned magnetic impression means counters on both sides 
of the center line which curved in accordance with the aforementioned radii orbit, and one [ at least ] 
cylindrical magnetic substance, and it is desirable that the magnetization direction is the direction of a 
normal of the aforementioned center line. 

[0023] Also in which means, it is because the preformat record of the magnetic head of a magnetic 
recorder and reproducing device which can obtain sufficient reproduction output to perform a tracking 
scan is attained since the magnetization direction of the record bit of the preformat information signal 
recorded on a magnetic-recording medium can be made the same as that of the direction of head gap 
length. 
[0024] 

[Embodiments of the Invention] Hereafter, this invention is explained still more concretely using the 
gestalt of operation. 

(Gestalt 1 of operation) Drawing 6 is the cross section showing the master information magnetic 
recording medium concerning the gestalt 1 of operation of this invention. 

[0025] As shown in drawing 6 , circular hollow 63a is formed in the center at the lower flange 63, and 
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the circular elastic plate 67 is arranged at hollow 63a. The hard disk 61 is arranged on the elastic plate 
67, and the master information carrier 62 is arranged on the hard disk 61 . Feed holes 61a and 67a are 
drilled in the core by the hard disk 61 and the elastic plate 67, respectively. It is open for free passage to 
feed-hole 61a of a hard disk 61, and feed-hole 67a of an elastic plate 67, the jet pipe 68 is connected to 
the core of the lower flange 63, and the edge of a jet pipe 68 is equipped with the exhaust 69. By starting 
the exhaust 69, the master information carrier 62 can be attracted in the direction of a hard disk 61. 
Moreover, the upper surface periphery section of the master information carrier 62 is pressed by the 
upper flange 64. Thereby, a hard disk 61 and the master information carrier 62 can be stuck uniformly. 
Here, the lower flange 63 and the upper flange 64 are being fixed with the bolt 65. In addition, in 
drawing 6 , 66 shows a permanent magnet and a preformat information signal is recorded on a hard disk 
61 using this permanent magnet 66. 

[0026] As shown in drawing 4 , the field 41 in which the shape of detailed toothing corresponding to the 
preformat information signal was formed is established in the front face of the master information 
carrier 62 at intervals of the predetermined angle. What expanded the field A which is a part of field 41 
shown in drawing 4 is shown in drawing 5 . As shown in drawing 5 , the shape of toothing 
corresponding to the servo signal for tracking, an address information signal, and a reproduction clock 
signal is arranged in order by the truck circumferencial direction, and it is arranged in accordance with 
the tracking scanning orbit of the magnetic head of a magnetic recorder and reproducing device. In 
addition, in drawing 5 , the portion which performed hatching serves as heights and the heights front 
face is constituted by ferromagnetic material, such as Co. 

[0027] Below, how to form the shape of detailed toothing corresponding to the above information 
signals in the front face of a master information carrier is explained. First, surface roughness forms the 
ferromagnetic thin film which becomes the front face of a glass substrate with flat nature it is fine and 
good from Co etc. by the sputtering method. Next, after exposing and developing a resist film, for 
example with the lithography technology using the laser beam or electron beam like the 
photolithography method, the shape of toothing is formed by dry etching etc. Or after forming and 
carrying out patterning of the resist film on the surface of a glass substrate, the shape of toothing can 
also be formed by the so-called lift-off method for forming the ferromagnetic thin film which consists of 
Co etc., and removing a resist film. 

[0028] In addition, the method of forming the shape of toothing in the front face of a master information 
carrier is not limited to these methods, and may form the shape of detailed toothing directly with 
machining, using laser, an electron beam, or an ion beam. Moreover, the method of forming a 
ferromagnetic thin film on the surface of a glass substrate is not limited to the sputtering method, either, 
and the general thin film formation method currently performed from the former, such as a vacuum 
deposition method, the ion plating method, CVD, and the galvanizing method, can be used. 
[0029] The ferromagnetic thin film material which constitutes the heights front face of the shape of 
toothing of the master information carrier 62 cannot be limited to Co, and cannot ask a hard magnetic 
material, a semi-hard magnetic material, and an elasticity magnetic material, but can use many kinds of 
magnetic materials. It is so good that the saturation magnetic flux density of a magnetic material is large 
in order to generate sufficient record magnetic field, without being based on the kind of magnetic- 
recording medium by which master information is recorded. Since sufficient record may be unable to be 
performed to the magnetic disk especially exceeding 2000 oersteds of high coercive force, or a flexible 
disk with the large thickness of a magnetic layer if saturation magnetic flux density will beD.8 teslas or 
less, generally 0.8 teslas or more of magnetic materials which have saturation magnetic flux density 1.0 
teslas or more preferably are used. 

[0030] It is required to face to record a preformat information signal on the hard disk 61 which is a 
magnetic-recording medium, and to make in agreement the direction which makes the ferromagnetic 
thin film of heights magnetize, and the direction of head gap length of the magnetic head of a magnetic 
recorder and reproducing device by making the ferromagnetic thin film of the heights of the shape of 
toothing formed in the master information carrier 62 (master information pattern) magnetize. Since the 
outline and the direction of head gap length are perpendicular to the tracking scanning direction of the 
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magnetic head of a magnetic recorder and reproducing device, it is necessary to make into the tracking 
scanning direction and perpendicular of the magnetic head of a magnetic recorder and reproducing 
device the direction which makes the ferromagnetic thin film of heights magnetize. 
[0031] Drawing 7 is the perspective diagram showing some master information magnetic recording 
media of drawing 6 . A jet pipe 68 and the exhaust 69 are omitted. The field which counters the master 
information carrier 62 of the permanent magnet 66 used in order to record a preformat information 
signal is a sector-like, and the one-side 66b has become the same radii as the tracking scanning orbit of 
the magnetic head of a magnetic recorder and reproducing device. Moreover, as shown in arrow 66a in a 
permanent magnet 66, the magnetization direction of a permanent magnet 66 is parallel to the field 
which counters the master information carrier 62, and always perpendicular to side 66b. By using this 
permanent magnet 66, in all trucks, it is magnetized in the direction perpendicular to the tracking 
scanning direction of the magnetic head of a magnetic recorder and reproducing device, namely, the 
ferromagnetic thin film of the heights of the master information carrier 62 is magnetized in the same 
direction as the direction of head gap length of the magnetic head of a magnetic recorder and 
reproducing device. 

[0032] Next, the information signal corresponding to the shape of toothing formed in the master 
information carrier is explained about the procedure recorded on the hard disk which is a magnetic- 
recording medium using drawing 6 , drawing 7 , and drawing 8 . 

[0033] In the gestalt 1 of this operation, as shown in drawing 6 , both are stuck extensively and 
uniformly by sticking a hard disk 61 and the master information carrier 62 using atmospheric pressure, 
and carrying out the pressure welding of a hard disk 61 and the master information carrier 62 
mechanically further. Then, the preformat information signal corresponding to the shape of toothing is 
recorded on a hard disk 61 by making the ferromagnetic thin film on the front face of heights of the 
toothing-like pattern formed in the master information carrier 62 magnetize using a permanent magnet 
66. Below, a record procedure is explained in detail. 

[0034] First, as shown in drawing 8 , the hard disk 61 is beforehand magnetized by setting the axis of 
rotation as the medial axis 82 of the hard disk 61 in which a permanent magnet 81 is shown with an 
alternate long and short dash line in drawing 8 in the state where it brought close to a hard disk 61, and 
rotating it in parallel with a hard disk 61 (initial magnetization). The configuration of a permanent 
magnet 81 is the same as the permanent magnet 66 used in case a preformat information signal is 
recorded. Moreover, even if the magnetization direction 82 of a permanent magnet 81 is the same as that 
of magnetization direction 66a of a permanent magnet 66, it may be reverse. In the gestalt 1 of this 
operation, it is considering as the opposite direction. Next, as shown in drawing 6 , an elastic plate 67, a 
hard disk 61, and the master information carrier 62 are put on the lower flange 63 in order. It is made for 
the field and hard disk 61 with which the shape of toothing of the master information carrier 62 is 
formed to contact. 

[0035] And the exhaust 69 is started, thereby - the center of a hard disk 61 -- a hole -- the master 
information carrier 62 is attracted through 61a and feed-hole 67a of an elastic plate 67, and atmospheric 
pressure acts on the center section of the master information carrier 62 In this state, near the center 
section of the master information carrier 62 has only stuck to the hard disk 61, and adhesion may 
become bad in the periphery section. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan showing the structure of a general hard disk drive typically 

[Drawing 2] The plan showing typically the structure of the magnetic head for record reproduction 

provided in the hard disk drive 

[Drawing 3] Drawing showing the magnetization direction of the record bit currently recorded on the 
hard disk, and the tracking scanning direction of the magnetic head for record reproduction provided in 
the hard disk drive 

[Drawing 4] The plan showing typically the structure of the master information carrier concerning the 
gestalt 1 of operation 

[Drawing 5] The block diagram showing an example of the toothing-like pattern corresponding to the 
preformat information signal formed in the front face of a master information carrier 
[Drawing 6] The cross section showing the master information magnetic recording medium concerning 
the gestalt 1 of operation 

[Drawing 7] The perspective diagram showing some master information magnetic recording media 
concerning the gestalt 1 of operation 

[Drawing 8] The perspective diagram showing an example of the method of magnetizing the magnetic- 
recording medium of drawing 6 the first stage 

[Drawing 9] The plan showing typically the structure of the master information carrier concerning the 
gestalt 2 of operation 

[Drawing 10] The cross section showing the master information magnetic recording medium concerning 
the gestalt 2 of operation 

[Drawing 11] The perspective diagram showing some master information magnetic recording media 
concerning the gestalt 2 of operation 

[Drawing 12] The perspective diagram showing an example of the method of magnetizing the magnetic- 
recording medium of drawing 8 the first stage 
[Description of Notations] 

1 1 Magnetic Head for Record Reproduction Provided in Hard Disk 

12 61,101 Hard disk 

13 Head Suspension 

14 Head Arm 

1 5 Voice Coil Motor 

16 Hard Disk Drive Case 

17 Tracking Scanning Orbit of Magnetic Head for Record Reproduction 

18 Axis of Rotation of Magnetic Head for Record Reproduction 

21 Reproduction Element 

22 Trailing-Edge Side Pole 

23 First Transition Side Pole 

24 Lower Shield 
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31 Record Bit 

4191 Field in which the shape of toothing corresponding to the information signal is formed 

62.102 Master information carrier 

63.103 Bottom flange 

64.104 Top flange 

65.105 Bolt 

66 81 Permanent magnet 

67.107 Elastic plate 

68.108 Jet pipe 

69.109 Exhaust 

61a, 101a Feed hole of a hard disk 

63a, 103a Hollow established in the bottom flange 

67a, 107a Feed hole of an elastic plate 

66a, 81a The magnetization direction of a permanent magnet 

66b One side of a permanent magnet 

82,122 Medial axis of a hard disk 

106 2nd Magnetic Head for Recording Preformat Information Signal 
106a, 106b Magnetic-core half object 
106c, 121b Gap of the 2nd magnetic head 
106d, 121a Coil 

106e The direction of the magnetic field in the gap section 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 11] 
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